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Who are we? (part 1)

Jorge Armando Benitez (MSU)

Tyler Dorland (U. Washington)

Rob Forrest (UC-Davis)

Elisabetta Pianori (UPenn)

Emanuel Strauss (SUNY  Stony Brook)
&

hundreds more from 
everywhere on Earth



Tyler Dorland June 4, 2008

Who are we 

Five people from around the world, who all came to Fermilab 
to finish our Ph.D’s and had no clue where to...
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Chapter 7

West Suburbs

7.1 Neighborhoods

The suburbs around Fermilab offer places to go and things to do, if you look for them. Some

suggestions are offered below.

The downtown areas of the nearby towns have various shops and restaurants of interest.

Geneva has many quaint little shops and restaurants, along State St and Third St; Downtown

Naperville (Jefferson street between Washington and Mill) is pretty nice, with lots of small

shops and old buildings.

During the spring and summer, you might want to take advantage of the nice parks and bike

paths in the area. Batavia, Geneva, and St. Charles have parks and bike paths along both sides

of the Fox River, which connect with the bike paths at Fermilab.

The closest neighborhoods to Fermilab are:

• Batavia City of Batavia http://www.cityofbatavia.net

• Aurora City of Aurora home page http://www.aurora-il.org/

• Naperville

- City of Naperville http://www.naperville.il.us

- Naperville Township http://www.napervilletownship.com - get in touch with local

government officials, departments and link up to community sites.

- Naperville Site http://www.naperville-il.com - dedicated to local Naperville busi-

nesses and organizations.

• St. Charles

- City of St. Charles http://www.ci.st-charles.il.us

- Community Cooperative http://www.st-charles.il.us

• Warrenville City of Warrenville http://www.warrenville.il.us

• Geneva City of Geneva http://www.geneva.il.us

• Wheaton City of Wheaton http://www.wheaton.il.us
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Appendix F

Entertainment

• Bars

• Movie Theaters

• Golf Courses

The distance in miles refers to from downtown Batavia.

F.1 Bars

• Bad Dog Bar & Grill
(630) 231-4507

243 W Roosevelt Rd, West Chicago, IL 2.11 mi

• Synergy
(630) 231-6000

243 W Roosevelt Rd, West Chicago, IL 2.11 mi

• Hot Shots
(630) 393-1241

2s610 State Route 59, Warrenville, IL 2.18 mi

• Avalanche II
(630) 393-3141

3s071 State Route 59, Warrenville, IL 2.30 mi

• Bar Incorporated
(630) 585-1714

2264 Foxmoor Ln, Aurora, IL 2.49 mi

• Cobblestone Road Tavern
(630) 231-1282

216 Main St, West Chicago, IL 3.05 mi
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Appendix E

Restaurants

An up to date list of fine restaurants can be found at:

http://theory.fnal.gov/people/ellis/restaurants.html

The distance in miles corresponds from downtown Warrenville.

E.1 Asian Restaurants

• Dinhua Asian Cuisine
(630) 231-1330

1939 Franciscan Way, West Chicago, IL 4.66 mi

• Crazy Bowl
(630) 369-2222

796 Royal Saint George Dr, Naperville, IL 5.59 mi

• Feng Shui
(630) 718-0088

200 E 5th Ave Ste 101, Naperville, IL 6.84 mi

• Joy Yee Noodle
(630) 579-6800

1163 E Ogden Ave, Naperville, IL 7.40 mi

• Big Bowl Asian Kitchen
(630) 871-1050

301 E Loop Rd, Wheaton, IL 8.64 mi

• Asian Wok Restaurant
(630) 289-8883

142 Bartlett Plz, Bartlett, IL 9.51 mi
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Chapter 4

Recreation

4.1 On-Site Recreation

The Fermilab Recreation Office is located on the 15th floor of Wilson Hall, West side

(WH15W), at X2548. They are open 8:30 AM to 5 PM Monday through Friday. They han-

dle membership for the Recreational Facility, Pool, Children’s Summer Day Camp, and other

activities - as well as answering more general questions about recreation at Fermilab.

Memberships to these resources are only available to Fermilab employees, visiting re-

searchers, eligible contractors, and their immediate families.

The Recreation Office web site (http://lss.fnal.gov/recreation/recreation.html) contains a

comprehensive and up-to-date description of all the recreational opportunities at Fermilab.

On this section you will also find information about users clubs and sports leagues. Some

of these groups maintain a mailing list to inform their members about the group’s activities. In-

structions on how to subscribe to a mailing list can be found at: http://listserv.fnal.gov/users.html.

You will need to contact the group organizer to get the name of the mailing list and further in-

formation.

4.1.1 Recreational Facilities

The Recreational Facility is located at 16 Potawatomi in the Fermilab Village (X4761).

It includes a multi-purpose gymnasium that can be set up for basketball, tennis, volleyball

and soccer play. Some classes are held in the gym from time to time. It also includes an

aerobics/exercise room, a weight room, and men’s and women’s locker rooms. It was built with

a grant from the Universities Research Association.

Membership is required to use the Facility, available on an individual basis only and non-

transferable. Yearly membership is defined to start on October 1 and end on September 30.

2005-2006 rates are listed below. Call Jean Guyer in the Recreation Office at X2548 to confirm,

as rates are subject to change.
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Eat...

Live...

Play

Chapter 2

Upon Arrival at Fermilab

2.1 Fermilab Security and ID badges

2.1.1 Security Regulations

On January 24, 2005, new security regulations went into effect for entering the Fermilab site.

Previous regulations required everyone attempting to drive onsite to have or be accompanied by

someone with a Fermilab ID badge. The new regulations, in effect whenever the United States

is at a threat level of yellow or less, are outlined below.

A central corridor of public areas will enable the public to visit much of the Fermilab site

without the need for visitors’ passes. The public areas include most of the recreational features

of the site. The public areas will be open to the visiting public from 8 a.m. to 6 p.m. from

mid-October to mid-April and from 8 a.m. to 8 p.m. when daylight hours are longer. Roadways

that are off limits to visiting members of the public will be posted with signs, and motorists will

be given site maps to guide them to the public areas.

The public areas will extend into the Lederman Education Center and to the ground floor

and atrium of Wilson Hall, and Ramsey Auditorium. Signs will tell visitors which areas of

Wilson Hall are open to the public.

The Fermilab Security Plan identifies certain workspaces as “Property Protection Areas.”

These spaces include CDF; DØ; the Main Control Room and the associated computing space;

parts of Feynman Computing Center; the Central Utility Building; the Central Helium Liquefier;

and the Master Substation and the Kautz Road Substation. Fermilab ID badges will be required

for entry into these areas, and people working in these areas must wear Fermilab ID badges or

visitors’ passes at all times.

Beginning January 24, 2005, only those who visit or work in Property Protection Areas

will be required to wear Fermilab ID badges or visitors’ passes. People will not need to wear

ID badges or visitors’ passes elsewhere on the site so long as the present threat level (yellow)

remains in effect. However, everyone on the Fermilab site must produce valid identification if

requested by a security officer.

Security officers will remain at the East and West gates. When entering the site you should

be prepared to show your Fermilab ID badge so the security officer will know you are authorized

to enter.

Visitors will now be able to enter the Fermilab site by car through both the East and West
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Work...

http://www.fnal.gov/orgs/gsa/guide/v2006/guide.pdf

Tell new students about it
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Who are we
Organizers, participants, representatives

New Perspectives:

BBQ’s and social events:

Liaisons to the UEC, FNAL Directorate:

Coming to a new city isn’t easy and 
we all don’t know somebody

Held yesterday with 10 graduate student talks 
aimed at graduate students

Open issues : Pool, public transportation to and from Fermilab

We are one conduit for graduate students to express concerns 
or grievances to the leadership.
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Who are we
5 young scientists representing what America has to 

gain (or lose) by funding (or cutting) the sciences

Mtop   [GeV/c2]

Mass of the Top Quark (*Preliminary)

April 2008

Measurement Mtop   [GeV/c2]

CDF-I   di-l 167.4 ± 11.4
D!-I     di-l 168.4 ± 12.8
CDF-II  di-l* 171.2 ±  3.9
D!-II    di-l* 173.7 ±  6.4
CDF-I   l+j 176.1 ±  7.3
D!-I     l+j 180.1 ±  5.3
CDF-II  l+j* 172.7 ±  2.1
D!-II   l+j/a* 170.5 ±  2.9
D!-II   l+j/b* 173.0 ±  2.2
CDF-I   all-j 186.0 ± 11.5
CDF-II  all-j* 177.0 ±  4.1
CDF-II  lxy 180.7 ± 16.8

"2 / dof  =  6.9 / 11

Tevatron Run-I/II* 172.6 ±  1.4

150 170 190

So we take our message to congress...
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Washington D.C.
The “ask”: Enactment of appropriations bills 

in line with the America COMPETES Act 
vision of doubling of the support of the 

physical sciences to restore the health of the 
nation’s science program

This grad student’s view: We are not entitled to the 
healthy and vibrant scientific community we enjoy 
today. It was created with decades of commitment 
and hard work from scientists and legislators alike. 

We are at serious risk of losing it.

We took our group and individual 
messages to over 160 offices in 

three days.
Overall, it was very well received,

but...
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More has to be done. Bottom to top. Left to right.

The bottom line

The trip was effective in getting our message out there, but 
only with constant pressure from our community will we see 

our goals fully realized

However, students today are faced with the uncertain 
atmosphere of the future domestic HEP program, and, in my 
own opinion, little is being done to address our concerns and 

job/research prospects in 10 years

Students are in a unique position in that we are showing highly 
qualified young people are leaving the US or HEP all together

This message works.
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Graduate Student Talks

Georgia Karagiorgi Thursday 10:00AM

URA Thesis award winners (Today 2:00PM):
Ryan Patterson
Peter Wagner

SungWoo Youn Thursday 1:55PM

Si Xie Thursday 3:55PM

Jesse Chvjoka Today 10:55AM

And the poster session tonight at 5:30

Combining Tracking and Calorimetry Information 
to Improve Jet Energy Resolution

Tyler Dorland, Prolay Mal, Anna Goussiou
University of Washington, Seattle

Jet energy resolution can be significantly improved by adding tracking information in the 
raw energy measurement, a track dependent response, and a less cone-algorithm dependent showering correction

Combination Algorithm Jet Energy Scale Resolution

How do we combine 
the best aspects of 

these two 
components?

Calorimeter:
Better 

resolution 
at HIGH 

momenta

Tracker: 
Better 

resolution at 
LOW 

momenta

Eraw
trkcal = Eraw

cal +
∑

htracks

[1−Rπ+(η,∆R)]Phtracks +
∑

µtracks

[Pµtrk − EMIP (Pµtrk)]

Eraw
trkcal = Eraw

cal +
∑

tracks

[1−Rπ+(η,∆R)]Ptrack

Start with the Calorimeter 
only energy measurement

Add the track 
momenta

subtract 
average 

calorimeter 
energy from 

track

Eptcl
jet =

Eraw
jet −O

Fη ×R× S
Eraw

jet

O

Fη =
R(η)
RCC

: Raw Jet Energy from cone algorithm

: Offset Energy from pileup and 
multiple interactions

: Fractional correction for jet 
energy not contained inside cone 

: Track dependent Central 
Calorimeter Response

: Eta-intercalibration term, corrects 
response of a forward region to the 

central calorimeter
We can use the photon imbalance to 

estimate the hadronic response by setting 
the EM response to unity (using Z->ee peak)

RMPF = 1 +
! !Ecorr

T · !pTγ

p2
Tγ
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5 & 6 tracks

7 & 8 tracks

 >8 tracks

|<0.4, by track" for |trkcal vs EMPFR
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Showering correction in 0.4 < |Eta| < 0.8

σ(E)
E

=
A√
E

+
B

E
+ C

Stochastic Response: 
sampling and intrinsic 

fluctuations

Constant term: 
calibration error,        
non-uniformities,       

non-linearities

R =
Etrkcal

E′

E′ = pTγ cosh(ηjet)
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 < 400 GeV)
’

TCJ (350  < E res2_22
Entries  54

Mean    1.034

RMS    0.08496

Underflow       0

Overflow        0

Integral    1070

 / ndf 2!  27.29 / 31

Prob   0.6574

p0        2.37! 58.29 

p1        0.002! 1.039 

p2        0.00206! 0.07072 

 < 400 GeV)
’

TCJ (350  < E
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 < 450 GeV)
’

TCJ (400  < E res2_23
Entries  41

Mean    1.041

RMS    0.08341

Underflow       0

Overflow        0

Integral     333

 / ndf 2!  18.67 / 31

Prob   0.9602

p0        1.20! 17.06 

p1        0.005! 1.049 

p2        0.00351! 0.07318 

 < 450 GeV)
’

TCJ (400  < E
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 < 500 GeV)
’

TCJ (450  < E res2_24
Entries  30

Mean    1.059

RMS    0.07721

Underflow       0

Overflow        0

Integral     107

 / ndf 2!  27.87 / 25

Prob   0.3137

p0        0.608! 3.564 

p1        0.022! 1.071 

p2        0.0375! 0.1097 

 < 500 GeV)
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TCJ (450  < E
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 < 600 GeV)
’

TCJ (500  < E res2_25
Entries  21

Mean    1.069

RMS    0.06273

Underflow       0

Overflow        0

Integral      43

 / ndf 2!  10.87 / 16

Prob   0.8176

p0        0.498! 1.965 

p1        0.049! 1.073 

p2        0.08509! 0.09251 

 < 600 GeV)
’

TCJ (500  < E

A =
pT,2 − pT,1

pT,2 + pT,1

σ(E)
E

=
√

2σA
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 projectionuncorrR
Entries  818

Mean   0.09437

RMS    0.3108

Underflow       0

Overflow        0

Integral    1654

 / ndf 2!  183.4 / 121

Prob   0.0002195

p0        0.59! 17.39 

p1        0.0168! 0.1877 

p2        0.0171! 0.3989 
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 projectionuncorrR
Entries  1100

Mean   0.08799

RMS     0.292

Underflow       0

Overflow        0

Integral    6595

 / ndf 2!   2652 / 113

Prob       0

p0        0.93! 44.42 

p1        0.0104! 0.1072 

p2        0.0117! 0.4361 
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 projectionuncorrR  projectionuncorr}
Entries  1072

Mean   0.04249

RMS     0.227

Underflow       0

Overflow        0

Integral  2.461e+04

 / ndf 2!   8250 / 87

Prob       0

p0        2.4! 238.7 

p1        0.0036! 0.0458 

p2        0.00!  0.32 
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 projectionuncorrR ection
Entries  988

Mean   0.01781

RMS    0.1709

Underflow       0

Overflow        0

Integral  5.627e+04

 / ndf 2!   5197 / 65

Prob       0

p0        6.1!  1082 

p1        0.00114! 0.02301 

p2        0.001! 0.202 
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 projectionuncorrR ion
Entries  930

Mean   0.002648

RMS     0.136

Underflow       0

Overflow        0

Integral  8.258e+04

 / ndf 2!  668.8 / 51

Prob       0

p0        10.7!  2338 

p1        0.000593! 0.003379 

p2        0.0006! 0.1423 
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 projectionuncorrR ion
Entries  854

Mean   0.00159

RMS    0.1199

Underflow       0

Overflow        0

Integral  7.954e+04

 / ndf 2!  45.77 / 45

Prob    0.44

p0        12.6!  2657 

p1        0.000490! 0.002127 

p2        0.0005! 0.1192 

 projectionuncorrR
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 projectionuncorrR
Entries  808

Mean   0.002062

RMS    0.1122

Underflow       0

Overflow        0

Integral  6.426e+04

 / ndf 2!  73.14 / 41

Prob   0.001489

p0        12.2!  2287 

p1        0.000520! 0.002616 

p2        0.0005! 0.1121 
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 projectionuncorrR È4 
Entries  757

Mean   0.0008002

RMS    0.1043

Underflow       0

Overflow        0

Integral  5.17e+04

 / ndf 2!  42.86 / 39

Prob   0.3092

p0        11.8!  2005 

p1        0.000518! 0.001011 

p2        0.0005! 0.1024 
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 projectionuncorrR on
Entries  701

Mean   0.0002642

RMS    0.09718

Underflow       0

Overflow        0

Integral  3.868e+04

 / ndf 2!   29.4 / 35

Prob   0.7351

p0        11.2!  1623 

p1        5.6e-04! 2.3e-05 

p2        0.00054! 0.09425 

 projectionuncorrR
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 projectionuncorrR
Entries  1264

Mean   0.0007112

RMS    0.09297

Underflow       0

Overflow        0

Integral  4.818e+04

 / ndf 2!   39.3 / 35

Prob   0.2832

p0        12.9!  2117 

p1        0.0004648! 0.0005592 

p2        0.00044! 0.08995 

 projectionuncorrR
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 projectionuncorrR ojection
Entries  1115

Mean   0.001201

RMS    0.08763

Underflow       0

Overflow        0

Integral  2.552e+04

 / ndf 2!  27.46 / 33

Prob   0.7392

p0        10.0!  1194 

p1        0.000598! 0.001621 

p2        0.00056! 0.08459 
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 projectionuncorrR
Entries  541

Mean   0.0006777

RMS    0.08331

Underflow       0

Overflow        0

Integral  1.47e+04

 / ndf 2!   40.9 / 31

Prob    0.11

p0        8.0! 725.9 

p1        0.0007434! 0.0007888 

p2        0.00069! 0.07968 

 projectionuncorrR
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 projectionuncorrR
Entries  490

Mean   0.002421

RMS    0.07943

Underflow       0

Overflow        0

Integral    8437

 / ndf 2!  37.07 / 29

Prob   0.1444

p0        6.4! 441.8 

p1        0.000920! 0.003127 

p2        0.00085! 0.07463 
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 projectionuncorrR
Entries  439

Mean   0.0019

RMS    0.07704

Underflow       0

Overflow        0

Integral    5226

 / ndf 2!  20.42 / 27

Prob   0.8125

p0        5.3! 282.4 

p1        0.001156! 0.003286 

p2        0.00112! 0.07242 

 projectionuncorrR

-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1
0

50

100

150

200

250

300

350

 projectionuncorrR
Entries  749

Mean   0.001852

RMS    0.07332

Underflow       0

Overflow        0

Integral    5568

 / ndf 2!     25 / 27

Prob   0.5745

p0        5.8! 319.8 

p1        0.001020! 0.002021 

p2        0.00095! 0.06812 
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 projectionuncorrR
Entries  843

Mean   0.003146

RMS    0.07012

Underflow       0

Overflow        0

Integral    3042

 / ndf 2!  40.86 / 25

Prob   0.02378

p0        4.5! 186.6 

p1        0.001275! 0.002894 

p2        0.00112! 0.06257 

 projectionuncorrR

For photon + jet events For  dijet events
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0.24 Calorimeter jets

Tracking + Calorimeter jets

|<0.4)"Jet Resolution (|

40 60 80 100 120 140

0.1

0.12

0.14

0.16

0.18
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setup
Entries  0

Mean        0

RMS         0

Underflow       0

Overflow        0

Integral       0

 / ndf 2!  16.96 / 12

Prob   0.151

p0        0.4558! -2.541 

p1        0.01544! -1.082 

p2        0.02203! -7.25e-10 

 / ndf 2!  16.96 / 12

Prob   0.151

p0        0.4558! -2.541 

p1        0.01544! -1.082 

p2        0.02203! -7.25e-10 

 / ndf 2!  28.19 / 12

Prob   0.005186

p0        0.3965! 2.845 

p1        0.01686! -0.9969 

p2        0.01981! 7.269e-09 

 / ndf 2!  28.19 / 12

Prob   0.005186

p0        0.3965! 2.845 

p1        0.01686! -0.9969 

p2        0.01981! 7.269e-09 

Calorimeter jets

Track + Calorimeter jets

Gaussian Mass Fits to M(jj)

jj Mass (GeV)
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jj Invariant Mass loose_loose_jj

Entries  72
Mean    80.14
RMS     17.92

jj Invariant Mass
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jj Invariant Mass (Using CalTrack) loose_loose_jjtrk

Entries  72
Mean    79.86
RMS     17.06

jj Invariant Mass (Using CalTrack)

M(jj) σ Res Res1

Cal Only 79.8±2.2 18.2±1.5 0.228±0.020 0.228±0.001
TrackCal Corrected 79.8±2.0 17.2±1.4 0.215±0.019 0.214±0.001
! Improvements

! 1.062±0.001 (Best - Assume full correlation)
! 1.062±0.133 (Worst - Assume zero correlation)
! 1.062±0.130 (Real)
! 1.062±0.0008 (Real) From Distributions

1From resolution distributions
TrackCal Jet / Cal Jet DiJet Comparisons (P17 Data)

Tracks are 
selected to 
maximize 
resolution 

improvement

Due to tracker inefficiencies 
and neutral particles, there 
must be a jet energy scale

SPR_Eta_0_4_noDelr_pfx

Entries    1.184665e+07

Mean    4.979

Meany  0.6206

RMS     4.701

RMSy  0.3106
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| < 0.4"| SPR_Eta_0_4_noDelr_pfx

Entries    1.184665e+07

Mean    4.979

Meany  0.6206

RMS     4.701

RMSy  0.3106

SPR_Eta_0_4_Delr_1_pfx

Entries  3148966

Mean    8.455

Meany  0.7559

RMS      5.16

RMSy  0.2176

SPR_Eta_0_4_Delr_2_pfx

Entries  2720937

Mean    5.846

Meany  0.7075

RMS     4.572

RMSy  0.2617

SPR_Eta_0_4_Delr_3_pfx

Entries  1885493

Mean    4.372

Meany  0.6397

RMS     4.039

RMSy  0.2934

SPR_Eta_0_4_Delr_4_pfx

Entries  1348678

Mean    3.616

Meany  0.5783

RMS     3.697

RMSy  0.3118

SPR_Eta_0_4_Delr_5_pfx

Entries  938108

Mean    3.048
Meany  0.5174

RMS      3.39

RMSy  0.3237

SPR_Eta_0_4_Delr_5_10_pfx

Entries  1804466

Mean    2.115

Meany  0.4004

RMS     2.803

RMSy  0.3348

)<0.1!
! R(jet,#0.0<

)<0.2
!
! R(jet,#0.1<

)<0.3
!
! R(jet,#0.2<

)<0.4!
! R(jet,#0.3<

)<0.5!
! R(jet,#0.4<

)<1.0!
! R(jet,#0.5<

Inclusive

| < 0.4"|

Pion Response is 
taken from a MC 

pion in a jet 
environment

RCC(ntrk)
S(Etrkcal)

Most of the 
Showering 

correction is 
accounted for in 
the combination 

algorithm

inclusive

track dependent

inclusive
Using tracking and 

calorimetry 
information, we have 

reconstructed the      
W boson mass and 

shown an improvement 
over the calorimeter 
only measurement

Improved resolution yields 
higher effective luminosity 

and increased 
Higgs sensitivity

S =
Etrkcal

Eact

Eact =
∑

ALLRECO

ERECO +
∑

track

(1−Rall)Ptrack

Run IIa Data

5-10% improvement


